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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain stainless steel, high in high-temperature strength, satisfactory in 
manufacturing yield and cost, and superior in crack resistance in hot working, by containing a specific quantity of C, 
Si, Mn, S, P, O, Ni, Cr, Al, N, B, Mo, Nb, Ti, V, Zr and Fe. 

SOLUTION: The stainless steel contains, in weight % f 0.04-0.15 C, 2 or less Si, 3 or less Mn, 0.003 or less S, 0.07 or 
less P, 0.004 or less O, 5-25 Ni, 13-35 Cr, 0.006-0:03 At 0.3 or less N, 0.0002-0.0005 B, and 1.5-4 Mo, and also 
contains one kind or more from 1.2 or less Nb, 0.6 or less Ti, 0.6 or less V and 1.2 or less Zr, with the balance 
essentially Fe. The content of B is important; if it is 0.0005 wt.% or less, its improving effect is large on the 
intergranular strength of the steel to which B is added: if it is in excess of this weight %, cracks are caused at the 
time of hot rolling depending on slab heating conditions. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the withdrawal 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 27.02.2002 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /resuH/detail/main/wAAAHpaW3PDA41 1 061 345P3... 



03/12/11 



<19)H#B#fW (JP) (12) & |fj ij^F !ft ^* (A) (ll)fcHPUJiB&l§#^ 

#$§¥11-61345 

(43)&§BB ^«11^(1999)3^5B 



(5i)inta e m>m^ f i 

C 2 2 C 38/00 3 0 2 C 2 2 C 38/00 3 0 2 Z 

38/54 38/54 



m&mn h*«<d»3 ol ii m) 



(21)WR## 


♦WPF9-216424 


(71) fflgSA 


000004123 










B*SH««cSC^«: 




(22)WWB 


¥j£9<f(1997)8miB 




j£gta^fttfflKA©rt-Tg 1 # 2 ^ 








(72)38W# 


*« 3^ 










*S3»^BBKA,©rt-Ta 1 # 2 ^ 


B 
















(72)5WB# 














B 
















(74) ^BA 







(54) [$g9J(D*#] S5fi3fi«i:SSmaiXtt^«nfeX^>PX« 



(57) [Stt] 

fi*%T-C : 0. 0 4-0. 15%^ S 
i : 2%£lTk. Mn : 3%&LT£. S : 0. 0 0 3% 
SXTt, P : 0. 0 7%£XTt. O:0. 0 0 4%£aT 

Ni : 5-2 5%^ Cr : 13-35%^ A 
1:0. 0 0 6 — 0. 0 3%^ N: 0. 3%£XTk. 
B : 0. 0 0 0 2 — 0. 0 0 0 5 % £r^f U ^3$F 




Of 0.0005 0001 
O.0002 

Bit! 



0.002 
<£ 



0X503 



0004 



1 

fifi%XC:0. 0 4-0. 15%h 
S i : 2%^Tk, Mn : 3%£TF£. S : 0. 0 0 3 
%MTk, P : 0. 0 7%UTk. 0:0.0 0 4 %J£Jl 
T£* Ni : 5 — 2 5%£. Cr : 13-35%^ A 
1:0. 006 — 0. 0 3%^ N : 0. 3%£TF£> 
B : 0. 0 0 0 2—0. 0 0 0 5 % k U 

[«*92] Slfi^^LT, fi*%-C*e>^ Mo : 

fESc^^M^S £ !R W*DX«= (Jiff ;h,fc* X y^a 0 
[flt*9t3] IPtefc8^ Lt, It%TS6i:, Nb : 
1 . 2 %J^T. T i : 0 . 6 %Jl^Tx V : 0 . 6 %£X 
fx WZr : 1. 2%OTO^-l^±^t« 

[0 0 0 1] 

[0 0 0 2] 

[00 0 3] iHRtt£ mm%U£&#*t 5 1 3 %- 3 5 % 

jnxttfia»iiftra«*«fi'r-6o ftA/t**tff, ft^w 
&H?fc*^:xu;*^<D^flimsx&6 4oo — 8o ox: 
■eft, *ttmiDift*jccr**5R*x^^a#»f-c*> 

[0 0 0 4] rt»H3&*60KfHB«-i:UX. 
S, P, 0»«:««L4fcf±fls*4fcO*^H3e't-6Cfc 

XV*5. iix*W«^»0*»JIW^bXjT*>fcBU*: 
S«d5. 4#^Bg 60-149748 4N*ttl£M*%£*l/C 

Ce, A 1 *asarai-5ri:lcj:9 % 



(2) *J#|P§¥ 11-61345 

2 

^t^9R^»*P^J:oX»#gft:^»«*±lfx »*t 
fHfiBXfcSt SnXl^o #MBg6 3 - 1 5 7 8 4 0 

S**ifc3ft«-C#, #i¥5-l 7 9 4 0 5^«tt 
[0 0 0 5] 

6 3- 1 5 7 8 4 0-»^©««fcJ: 

fiE3HOIS*^6H63&^ftoX*39, #i¥5-l7 9 
4 0 5^«<oaiB^J:6*ftXtl^«t^ BSfedP^S* 

[0006] bp*>, *»««>awtt v iKv>n&9nc«r«r 

U *Ma^ h©ttWrlttt It, 

JfcWtoxici3V^xiW*i«^§infc^^^u^**^ 

[0 0 0 7] 

^■refc^t^ *3swtt«T^-r^a*ffl^xt> 

30 (1) *$&m<D*"rl/U*m^ lf%T*C : 0. 0 4 
— 0. 15%^ Si : 2%£sT£. Mn : 3%J^T 
S : 0. 0 0 3%J£AT<!:. P : 0. 0 7%£AT£* 
O:0. 0 0 4%&TFb. Ni :5-25%i x Cr : 
13 — 35%£. Al :0. 006 — 0. 0 3%^ 
N:0. 3%J£AT£> B:0. 00 0 2 — 0. 00 0 5 

b&ftmk-rz. KftSftKirJIWBlPXtt^ttfc^^^ 

[0008] (2) ^mm<o^^u^m^ m&ftk 

40 IT, fi*%X-*e>(^. Mo : 1. 5 — 4%£r£*rT5 
£i«r«»£i-*x ±IB (1) fcSBtt^KiaSfiS^fRPfl 

[0 0 0 9] (3) *^(0^ryi/^«ll 
IT, fiS%X$^IC % Nb : 1. 2%J^T. Ti : 
0. 6%J£AT, V:0. 6%J^T. MZ r : 1. 2% 
WT^ 9 t,-S^±mt 5 r ^ lr W^r 1 6, ±12 

(1) (2) ^E«^a5«ftS»«i:««B*DXtt^« 

[0 0 10] 

50 [«9B<Olt*«0«ffi] B#S«MB«L-*» 



-2- 



3 

[00 1 l] B*4»Mctt*3»«*r±lfSi: 

[0 0 12] C<D5*>. WWHT-i: UT^JBBfttftS* 
f*0. 0 0 0 5fi*%^^p*±l8fci-^#-e4>5C 

(omwM^^-rti^ o. o o o sroj^i^^sx^^/c 

[0 0 13] «±<ojai*^*-5# % *»W#fefl, a— 
h^^ry^tt^fSBM, fffl 
*DXttSr^l:S**V^H-C % -^©irtliWt^J: 
5iat, KiaSfiStfRMJDXttJJiflE^^^^u^ai 

[0014] *»Mfi, »Ms/*£TiEi6Bfc: 

B 9 htf><£»£B«j£ IT, fR|ffl*PXfc*5^ 
[0 0 15] «TJC*«M^*^**D31ft&t/^f8£ 

(i) j*#sa/&«iH 

C:0. 04 — 0. 15% 

x-hZfiK o. o 4%«±^Lftv^B&M»tf0>+# 
ftipj±«tf»e>*Li\ — o. i5%^Mt»t6 

i«BnffittSr»-r5^X-. jRJDftiO. 04-0. 15 
%T-£>5o 

[0016] Si : 2 %£TF 
JWKI^*dS*>!5 N «*^Ofi«*ai:TfRnBftIXttS: 



(3) ^ffl 5 ? 11-61345 

[0017] M n : 3 %£AT 

%<DX\ SS*P*fi3%KTT**>S 0 
[0018] S:0. 003 %J^T 
*BB*PXffi^*t^T**7C3lS-e*>oT. *#*tt«^S 

ct i\ o . 003 %£XTx$>ti&mmm&n¥?®x$ z> 

<OX% -a^TSHO. 0 0 3%^K*fc6 o 
/0 [0019] P : 0. 07 %«T 

jRPfl*PXffiSr*-f--57c*"C*>oTx ***f±ttl«J: 
l\, 0. 0 7%«TT-«>^tfflRBB3ffittfifl : *-C#'6^ 
T\ ^gfSO. 0 7%OTX^6o 

[0 020] 0:0. 004 %£AT 
^*PXttSr*i-S5£*-e*>o-c, ***f4ISi«J: 
u\, 0 . 0 0 4 %«T-C*>tttf»M®ttfiW : *T?# -SO 
-e* $*T»i0. 0 0 4%J£JlT-tr*)5o 

[0021] Ni : 5 — 25% 
SUA ft ^-—^^^ htH^^k5nlR-e*>*). «OJttt 

fi. ra«^^k^fi5%j«±^ssiPds^*-e«>'5o - 
9, ^rsfts, p, oft^7£iR^#«w^sads* 

L<*#<ft9, «MWJPXttS:**3i5|g*^ftS^-c. 
^PSfi5-2 5%-C*>5o 
[0022] Cr: 13 — 35% 

(aJ±lc#ab-C*>-6 0 1 3%K±SS*PUft^4:i««a*Pj»«F 

30 ^WPX^fiJtb^S : b< ft6 0 3 5%*jg 

^r^p-rs^, fsm^^-^-r^ vma^vm-tz 
i^x j ?»ii5ipx«F(o»j^ds*^u j ?>-r< ft^<DT% EsAp 

Sfil 3 — 3 5%T*$>6o 
[00 2 3] A 1 :0. 006 — 0. 03% 

s i tmm. mm\z»Mk»#> t> . «*^ofi«*aicT 

f»BtBPXtt*FSj±S^r-5d^ 0. 0 0 6%^_h®!jPLft 
^£»*f*+5>T-ft<. igfclO. o 3%£jS;tTaaJPi- 
5£ffiM^ifes£as^i-5J:5Kft*^ g&ra&te 

40 0 . 0 0 6 — 0 . 0 3%T-£>6o 
[0 0 2 4] N : 0. 3%£*T 

*h«-c\ o. 3%srjax.TSS*p-r-5^ra«3&5iga[i-$ 

S^rftO. ^TSftS, P, Oft^<07c*^ttlMi«f^a 
«26**L<*S<ft!K »HinXtt«:»fe5»6*fcftS 

[00 2 5] B : 0 . 0002 — 0. 0005% 
50 ^^"SflO. 0 00 1%ggt*$)5^ 0. 0 00 2% 



-3- 



4 



5 

(C#|;ft,£££5/c&. ^fg£0. 00 0 2 — 0. 00 

o 5%\^®m-rz><> 

[0 0 2 6] Mo : 1 . 5 — 4% 

[0027] Nb 11. 2%, Ti^O. 6%, 

0 . 6 %, Z r < 1 . 2 % 

Nb, Ti, V, Z rttl^-T*tt3t*^«ft4fc*»* 

■e*3i«aaiD-c# So **u«vi. 2% s o. 6%. 
o. 6%, i. 2%%m?Lxmn-rz>k^ tia/mttmrnz. 

T\ «S*P»±. N b : 1 . 2 %J^T. T i : 0 . 6 %£Jt 
T\ V: 0. 6%J£TF\ Zr : 1. 2%OTT'fc^„ 
[0 0 2 8] ±fB^^«i^ttH^mSE-r £ r tkJ: 

[0 0 2 9] 

[HJSffil] (No. 1-3 2) x m2& 

it&m (no. 33-6 1) <DiY&a&* mmmmtex 

[0 0 3 0] #fflHHR^S^»L, '&htlfrfflm.& 

1 2 5 O^JpjR^aEEjliXtJRftiJf JEjg. «8»<OXS^ 
J: 9 ttKfll* ^»JEffitt 2 0 %J^_L<D*J!£T/£^ 

ffitt«^9^*iif/«ffiftii:»«Bi-5 
ifcfcJ:9. JRBiDXtt^fftfSrtTofco gP^J&SflE^:^ 

[0031] iSia&finco^-cf*. tt±tfEg«a>;te* 

(¥fT«-+fe6mmax3 0mmfiS) . 6 0 0tt2 

hbc#g>* y-yy^f-r^iiit 1 0 OOBfFifl 

[0 0 3 2]*»««lNo. 1-No. 32fi. «J6-T 

^^onaFfljfroxfi^ffitt-cv^o rixe>i;i*frL-c\ it 

KiNo. 3 4fiC, tfcRfflNo. 3 5(±Si. ItKfll 
No. 3 6fiMn. Jt««No. 37I2P, JtKMN 



(4) &m¥- 11-61345 

6 

o. 3 9fiCK HAKfflNo. 41flNi, JtKffiN o . 
4 3ttCr s ItRfllNo. 4 6, 5 4liNO§t»s* 

it«LT}RBBiPXttiS*5o JtKMNo. 4 7, 

55, 5 6 0>£5\z.Btoittm#ttmmji*VL*>imi: 

o . 4 8 co J: 5 {w«SSSJp^^F#Eft u^/wSr^ tf (DfyX 
70 [0 0 3 3] — Jfc««No. 3 3liCCTJ£L^ 

It^No. 4 OfiN i t/Ji^J£UMffi^t-^Tt^ 
h£fco-C*3fci\ S5a3*fffiffil\ JtttMNo. 42 

o, itge^No. 5 0, 5 7ttNb. ittfcgSNo. 5 
20 1, 5 8(iTi x ItRiNo. 5 2, 5 9 fSV, HsfjfcM 
No. 53, 6 OfiZ r. it^®iN o . 6 1liN'btT 

*»B*^Jt«fC, mmfflXf££fcf±i*attAas 
S&oT^5. tb»«ilsro. 4 4, 4 5 tt A 1 BftS-^iV? 

fc 0 WtHcoitRSiN o . 3 5 S i iB», JtlMHN o . 

3 9^oia»^46*t»a£ffl»3& s *«i-iiapu. mm 
30 &mx-*>zz k&m&ztiZo 

[0034] mmm^^ K±^>jWka*w 

^^JSSr^Uoo, 6^^-^o^THJSL. Nig. 
CKfttt) SrlMKLfc. iB***3^JB«)-c^i- 0 ^3 

CONo. 70, No. 71, No. 7 2 fi^^^ffl. N 
o. 73, No. 74, No. 7 5 ftlttSMt ftoTIf^ 

[0 0 3 5] **^«No. 7 0—7 2 fi, V^tbt A 

[0 0 3 6] -^F, itSfllN o . 7 3 fiBS^Sti^H 
J:9^:#<. £fcit«fflNo. 7 4fiSttSSHJ:9i£^ 

MNo. 7 5fiCfii&s^j6HJ:9<£t>fca&, 

[0 0 3 7] ftjs, H«i&<0 6^ir— ^Ji»ittlt«ftS 
ttfc*S!*lK»ag«jC J; S 250X1700 (mm) 60 



-4- 



(5) #Bfl¥ 11-61345 

7 8 

38WCWSii-6**A5c*o***«r«eUs 1#f-B [0 0 3 8] 

31 l 



K 


It* 

Na 








It ^ 


m ft <mm%) 








c 


Si 


In 


P 


s 


o 


Ni 


Cr 


sol. Al 




i 


0.05 


0. 54 


1. 2$ 


0.036 


0.002 


0.0030 


8.42 


17.85 


0.011 




2 


0.04 


0.65 


1.04 


0.028 


0. 002 


0.0025 


10. 52 


18. 06 


0.008 




3 


0. 14 


0. 51 


1.08 


0.022 


0.001 


0.0028 


8.30 


18. 11 


0.009 




4 


0.06 


1. Td 


1.34 


0.030 


0.001 


0.0027 


8.09 


18.04 


0.010 




5 


0.05 


0. 44 


2. 51 


0.019 


0.001 


0.0024 


7.95 


18. 10 


0.007 




6 


0. 05 


0. 65 


1.26 


0.065 


0.002 


0. 0021 


12.03 


18.24 


0. 007 




7 


0. 05 


0. 60 


1. 15 


0.015 


0.003 


0. 0019 


12.05 


18.09 


0 009 




8 


0. 08 


0. 53 


1.10 


0.016 


0.002 


0.0040 


1L55 


18. 13 


0. 009 




9 


0. 05 


0. 58 


1.34 


0.022 


0.003 


0.0033 


6.00 


16. 19 


0 018 




10 


(L07 


0. 57 


1. 19 


0.041 


a ooi 


0.0035 


23.20 


17. 96 


0.016 




11 


a 05 


0. 46 


1. 23 


0,036 


a 002 


0.0030 


5.68 


14. 82 


0.022 




12 


0.07 


0. 64 


1.20 


0.033 


a ooi 


0. 0028 


2L00 


25.30 


0 019 




13 


0.07 


0. 47 


1.55 


0.032 


a 002 


0.0027 


24.30 


32.90 


0. 025 


SI 


14 


0. 06 


0- 52 


1,02 


0. 027 


a 002 


0.0015 


9.42 


17 82 


0 006 




15 


0. 06 


0. 55 


1. 18 


0.026 


a ooi 


0.0011 


9.31 


17. 80 


0.029 




16 


0.05 


0.55 


1. 07 


0.040 


a 002 


0.0033 


9.38 


17.96 


0.014 




17 


0.06 


0. 61 


1. 07 


0.024 


a 002 


0.0036 


a 99 


17 93 


0 012 




18 


0. 05 


0. 67 


1. 03 


a 016 


a ooi 


0.0034 


8.76 


17.88 


0.011 




19 


0.05 


0. 59 


1. 10 


0.033 


a ooi 


0.0032 


8.80 


17.69 


0. 017 




20 


0.06 


a 58 


1.28 


a 035 


a ooi 


a 0039 


12.04 


18.03 


0.015 




21 


0.07 


(L 69 


1.27 


a 031 


a 002 


a 0024 


11.68 


18.00 


0. 020 




22 


0. 06 


0.81 


1.24 


0.030 


a ooi 


a 0035 


11.84 


18.01 


0.016 




23 


0.07 


0.82 


1. 25 


0.026 


0.002 


0.0034 


1L37 


18.10 


0. 017 




24 


0.07 


a 44 


1.33 


0.025 


0.001 


a 0029 


10.06 


18.27 


0.013 




25 


0.05 


<X4& 


1.36 


0.020 


0.001 


a 0026 


10.38 


17.68 


0.023 




26 


0.06 


a 55 


L15 


0.031 


a 002 


a 0017 


8.25 


18. 01 


0.019 




27 


0. 05 


0.47 


L04 


0.019 


0.002 


0.0026 


8.33 


18.06 


0.012 




28 


0.06 


0.44 


L09 


0.017 


a ooi 


0.0015 


8.46 


18. 10 


0.009 




29 


0.06 


a 39 


L07 


0.026 


a ooi 


0.0030 


8.31 


18.04 


0.008 




30 


0.07 


0.36 


L03 


0.022 


a ooi 


a 0017 


8.72 


18.05 


0.016 




31 


0.06 


0.48 


L08 


0.025 


a 003 


0.0018 


8,99 


18.07 


0. 017 




32 


0.06 


0. 47 


Lll 


0.024 


a 002 


0.0022 


8.62 


17.89 


0.014 



[0 0 3 9] [m2] 



-5- 



(6) 11-61345 
9 10 



m i m& 





Na 






eft /\ 








N 


B 


No 


Nb 


Ti 


v 


Zr 




1 


0.007 


0.0004 


0.04 


0.00 


0.00 


0.00 


0.00 




2 


0.003 


0.0002 


0.03 


0.00 


0.00 


0.00 


a oo 




3 


0. 004 


0.0003 


0.03 


0.00 


0.00 


0.00 


0.00 




4 


0. on 


0.0005 


0.02 


0.00 


0. 00 


0.00 


0.00 




5 


0.009 


0.0004 


0.02 


0.00 


0.00 


0.00 


0.00 1 




6 


0.008 


0.0004 


0.02 


0.00 


0.00 


0.00 


0.00 




7 


0. 010 


0. 0005 


0.03 


0. 00 


0.00 


0.00 


0.00 




8 


0.007 


0.0002 


0.03 


0.00 


0.00 


0.00 


0. 00 




9 


0. 009 


0.0002 


0.04 


0.00 


0.00 


0.00 


0.00 




10 


0.014 


0.0003 


0.03 


0.00 


0. 00 


0.00 


0.00 




11 


0.012 


0.0005 


0.04 


0.00 


0.00 


0.00 


0 00 




12 


0. Oil 


0.0005 


2.40 


0. 00 


0.00 


0.00 


0. 00 




13 


0.006 


0.0004 


2.40 


0.00 


0.00 


0.00 


0 00 




14 


0.008 


0.0003 


2.40 


0.00 


0.00 


0.00 


a oo 




15 


0.010 


0.0004 


0.04 


0.00 


0.00 


a oo 


0.00 




16 


0.244 


0.0004 


0.05 


0.00 


0.00 


0.00 


01 00 




17 


0. 154 


0.0005 


0.03 


0.00 


0.00 


0.00 


0.00 




18 


0.162 


0.0005 


0.02 


0.00 


r 0.00 


0.00 


0.00 


SB 


19 


0.002 


0.0005 


0.04 


a oo 


0.00 


0.00 


0.00 




20 


0.006 


O.0005 


1.80 


0.00 


0.00 


0.00 


0.00 




21 


0.004 


O.0003 


2.43 


0.00 


0.00 


0.00 


0.00 




22 


0.008 


0. 0004 


3.56 ! 


0.00 


0.00 


0.00 


0 00 




23 


0.009 


0.0004 


0.05 


0.87 


0.00 


0.00 


0.00 




24 


0.007 


0.0003 


0.04 


a oo 


0.44 


0.00 


0.00 




25 


0.002 


0.0002 


0.03 


0,00 


0.00 


0.39 


0.00 




26 


0.006 


0.0004 


0.05 


a oo 


0.00 


0.00 


a 65 




27 


0.001 


0.0004 


0.34 


a 21 


0.15 


a oo 


aoo 




28 


0.004 


0.0003 


2.43 1 


0.74 


a oo 


0.00 


a oo 




29 


0.003 


0.0002 


2.48 


0.51 


0.38 


0.00 


0.00 




30 


0.002 


0.0003 


2.36 


0.44 


a oo 


0.21 


aoo 




31 


0.002 


0.0005 


2.39 


0.26 


0.25 


a 12 


0.00 




32 


0.005 


0.0004 


2.51 


0.34 


0.20 


a 14 


0.37 



[0 0 4 0] 



«3] 



-6- 



(7) !&m¥- 11-61345 

11 12 



& 1 



K 


Ra 


i=r 0e3 3tt ftp 

TO tm Tn 191 




|T" T n 1 ill ■ i 


ft 


6 00 < C1000h^ y-:/ 
KIKSfcS ClPa) 


fit fi & 

(M/m 2 ) 


<u) 




1 


205 


4 


0.0 




2 


! 184 


4 


0.0 




3 


f 268 


o 


0.6 




4 


197 


2 


0.0 




5 


186 


1 


0 0 




6 


1 245 


u 


0 0 




7 


203 


3 


0.0 




8 


200 


7 






g 


172 


n 

*/ 


o n 




10 


228 


H 


0 0 




11 


174 


9 


0 S 




12 


231 


3 

u 


0 (1 

VI- \3 




13 


213 


o 






14 


210 


n 


0 0 




15 


218 


4 






16 


324 


i 






17 


306 


o 


0 0 




18 


308 


o 


0 0 




19 


234 


2 


0 0 




20 


227 


o 


0.0 




21 


263 


n 

u 






22 


266 


3 


0 0 




23 


310 


0 


0.0 


m 


24 


295 


2 


0.0 




25 


275 


5 


0.0 




26 


260 


0 


0.0 




27 


315 


1 


0.0 




28 


322 


4 


0.0 




29 


330 


0 


0.0 




30 


301 


3 


0.0 i 




31 


316 


0 


0.0 




32 


289 


0 ! 


0.0 



[00 4 1] [^4] 



-1- 



(8) 11-61345 

14 



S 2 



K 


Ra 








It 










Li 


ol 


tin 

In 


n 

r 


s 


o 


Mi 


Cr 


sol. Al 




33 


0.03* 


0.55 


1.07 


0. 024 


0.001 


0. 0026 


8. 23 


17. 45 


0.011 




34 


0. 17* 


0. 57 


1.24 


0.026 


0.001 


0. 0031 


8.45 


18. 02 


0. 008 




35 


0.07 


2.4 * 


1. 13 


0. 023 


0.001 


0. 0021 


8.16 


18. 87 


0. 009 




36 


0. 06 


0.89 


3.84* 


0. 041 


0.002 


0.0019 


8.17 


19. 03 


a. oio 




37 


0. 06 


0.91 


1. 16 


0. 102* 


0.001 


0.0017 


8.20 


18. 11 


0. 007 




38 


0. 07 


0.68 


1. 09 


0. 039 


0. 005' 


0.0028 


10.65 


17. 36 


0. 007 




39 


0.06 


0. 67 


1. 06 


0. 028 


0.002 


0. 0140* 


10.10 


17. 94 


0. 009 




40 


0.05 


0.60 


1. 08 


0. 027 


0.002 


0. 0031 


3.55" 


18. 10 


0. 009 


it 


41 


0.05 


0.62 


1.08 


0.019 


0.001 


0.0017 


25.50* 


18. 52 


0.018 




42 


0. 05 


0.59 


1. 17 


0. 014 


0.001 


0.0027 


10.04 


11. 05* 


0.016 




43 


0. 04 


0.63 


1.22 


0.026 


0.003 


0.0027 


25.00 


35. 51* 


0. 022 




44 


0.07 


0.66 


1. 27 


0.029 


0.003 


0. 0026 


10.13 


17. 89 


0. 004* 




45 


0.06 


0. 67 


1.23 


0.035 


a ooi 


0.0028 


9.35 


17. 25 


a 044" 




46 


0.08 


0. 65 


1. 20 


0. 037 


a ooi 


0.0030 


9.33 


17.88 


0.006 




47 


0. 06 


0.54 


1.02 


0.030 


0.003 


0.0014 


9.41 


18. 14 


0.029 




48 


0. 05 


0.53 


1.11 


0. 020 


a 002 


0.0018 


9.50 


18.26 


0. 014 




49 


0. 05 


0.48 


1. 17 


0. 018 


a 002 


0.0029 


9.28 


18.75 


0.012 




50 


0. 07 


0. 57 


L 13 


0. 028 


a 002 


0.0027 


12.03 


17.34 


0. Oil 




51 


0. 06 


0.55 


1.05 


a 036 


a ooi 


a ooii 


12.04 


17.55 


0. 017 




52 


0.07 


0.53 


1.09 


0.037 


0.002 


o. 0030 


12.05 


18.65 


0.015 


m 


53 


0.07 


0.52 


1.50 


a 027 


a ooi 


0.0025 


12.01 


19.12 


0.020 




54 


0. 06 


a 59 


1.03 


a 029 


a 002 


a 0023 


12.18 


21.03 


0.016 




55 


0. 05 


a si 


1. 14 


a 021 


a ooi 


a 0021 


12.16 


20.00 


0. 017 




56 


0.06 


a 48 


1.47 


a 025 


a ooi 


0.0013 


12.04 


23.05 


0. 013 




57 


0.06 


a 53 


L25 


0.038 


a ooi 


0.0018 


12.07 


18.03 


0. 023 




58 


0. 07 


0.60 


LOO 


a 037 


a 002 


0.0027 


12.05 


18. 47 


0. 019 




59 


0.06 


0.49 


L03 


0.018 


0.002 


0.0025 


10.35 


17.44 


0. 012 




60 


0.07 


0.51 


6.97 


0.017 


0.002 


0.0025 


9.30 


16.59 


0.009 




61 


0.07 


0.57 


L90 


0.017 


0.001 


0. 0016 


8.31 


16.23 


0. 008 



m * ffl<i*^HBtf>5ES^ £ **LTl ^zt 



[00 4 2] [^5] 



-8- 



(9) 11-61345 
75 16 



m 2 m& 









it # 




cmm%) 




& 


HA 


JN 


B 


Ho 


Nb 


Ti 


v 


Zr 




33 


O.O05 


0.0002 


0.03 


0.00 


0. 00 


0.00 


; 0.00 




34 


O.O04 


0.0003 


0.02 


0.00 


0.00 


0.00 


0.00 




35 


0. 003 


0.0003 


0.03 


0.00 


0.00 


0. 00 


0.00 




36 


0.009 


0.0005 


0.04 


0.00 


0.00 


0.00 


0.00 




37 


0. on 


0.0004 


I 0.03 


0.00 


0.00 


0.00 


0.00 ! 




38 


0.010 


0. 0003 


0.03 


0.00 


0. 00 


0.00 


0.00 




39 


0. 006 


0.0002 


0.03 


0.00 


0. 00 


0.00 


0.00 




40 


0. 004 


0. 0004 


0.02 


0.00 


0. 00 


0.00 


0 00 

W» Vw 


41 


0.010 


0.0004 


0.04 


0.00 


0. 00 


0.00 


0. 00 




42 


0.016 


0.0004 


0.04 


0.00 


0.00 


0.00 


0 00 




43 


0.014 


0.0003 


0.03 


0.00 


0.00 


0.00 






44 


0. 007 


0.0005 


0.03 


0.00 


0.00 


0.00 


0. 00 




45 


0. 008 


0.0004 


0.02 


0.00 


0.00 


0.00 


0 00 




46 


0. 320' 


0.0003 


0.03 


0.00 


0.00 


0.00 


0.00 




47 


0. 016 


0.0009* 


0.04 


0.00 


0.00 


0.00 


0. 00 




48 


0. 020 


0.0001* 


0.03 


0.00 


0.00 


0.00 


0 00 




49 


0. 009 


0.0005 


4.5* 


0.00 


0.00 


0.00 


0.00 




50 


0.003 


0.0005 


0.01 


1.25 * 


0.00 


0.00 


0.00 




51 


0.007 


a aa aa 

0.0003 


0.02 


0.00 


0. 75 " 


0.00 


0.00 




52 


0. 006 


0.0004 


0.01 


0.00 


0.00 


0.77 • 


a oo 


m 


53 


0. 002 


0.00O2 


0.03 


a oo 


0.00 


0.00 


L43 * 




54 


0. 315* 


0.0003 


2.32 


a oo 


0.00 


0.00 


0.00 




55 


0.016 


0.0034* 


2.41 


0.00 


0.00 


0.00 


0.00 




56 


0.013 


0. 0017" 


2.40 


a oo 


0.00 


0.00 


0.00 




57 


0. 021 


0.0003 


2.36 


1.22 * 


0.00 


0.00 


0.00 




58 


0.007 


0. 0002 


2.28 


a oo 


a 68 * 


0.00 


a oo 




59 


0.004 


0.0004 


2.35 


a oo 


a oo 


0.72 * 


0.00 




60 


0.005 


0.0003 


2.20 


0.00 


0.00 


0.00 


1.35 ' 




61 


0.009 


0. 0002 


2.14 


1.29 - 


a 77 * 


a oo 


0.00 



[0 04 3] [^6] 



-9- 



(10) 1-61345 
17 18 



3c 2 (o^S) 





wa 


T*T 00 Mj ftp 

m m h K 








600tnOOOh?'J-:/ 
«Si&3 01 Pa) 


m®& 


(am) ! 




33 


134* 


2 


0.0 




34 


I 234 


! 3 


5.3 




35 


203 


84 


1.3 




36 


178 


1 1 


2.2 




37 


243 


0 


2.9 




38 


146' 


0 


4.0 




39 


198 


29 


L8 




40 


147* 


3 


0.0 


41 


210 


a 


3.2 




42 


133* 


2 


10.7 • 




43 


206 


3 


3.3 I 




44 


211 


Q 


L6 i 




45 


215 


57 


1.0 i 




46 


343 


3 


3.8 


47 


228 


0 


2.0 




48 


254 


1 


L6 




49 


260 


3 


2.9 




50 


142* 


2 


0.0 I 




51 


138* 


2 


0.0 




52 


110* 


0 


0.0 1 




53 


117* 


4 


0.0 




54 


304 


6 


4.1 ! 




55 


249 


2 


3.7 




56 


241 


2 


2.6 




57 


139' 


3 


0.0 




58 


115* 


0 


0.0 




59 


116" 


0 


0.0 




60 


108* 


4 


0.0 




-61 


103* 


0 


0.0 



m * ma&mffyt£*mmsi ♦> s o m p a vLkmm-?& a c t 



[0 0 4 4] [f 7] 

m 3 



K 5» 


Not 


it 3* fiS ft (M&%) 


C 


Si 


Mo 


P 


S 


o 


Hi 


Cr 


eol.Al 


*««• 


10 


0.i2 


6.50 


1.02 


0. 025 


0.001 


0. 0033 


8.21 


18.07 


0.008 


71 


0. 06 


1.45 


1.00 


0.021 


a ooi 


0.0034 


8.10 


18.05 


0.009 


72 


0. 05 


0.43 


1.68 


0.02C 


a 002 


0.0040 


8.08 


18.03 


0.008 




73 


0.05 


0. 51 


1.00 


0.032 


a 002 


0.0029 


8.06 


18. 10 


0.009 


74 


a 04 


0.50 


1. 12 


0.028 


a 003 


0. 0041 


8.01 


18.07 


a 009 


75 


0.02* 


0.52 


1.04 


0.019 


0.001 


0. 0040 


8.03 


18.11 


0.012 



[0 0 4 5] [^8] 



-10- 



19 



(11) 



3 



mmw-i 1-61345 



20 





Na 




b £ sfe 4 


N 


B 


fa 


Nb 


Ti 


V 


Zr 




70 


0.005 


0.0005 


a 05 


a oo 


0.00 


0.00 


0.00 


71 


0.009 


0.0003 


0.03 


a oo 


0.00 


0.00 


0.00 


72 


0.007 


0.0003 


0,03 


0.00 


0.00 


0.00 


0.00 




73 


0.006 


0.0010* 


a 02 


a oo 


0.00 


0.00 


0.00 


74 


0.015 


aooor 


a 02 


a oo 


0.00 


0.00 


0.00 


75 




AW* 


0.03,. 


0.00 


0.00 


0.00 


0. 00 



[0 0 4 6] 



im9] 

3 





Na 










600 XlxlOOO^rK 








70 


280 


i 


0.0 


till 


71 


203 


4 


0.0 




72 


179 


3 


0.0 




73 


236 


6 * 


6.0 * 




74 


238 


15 ' 


5.5 * I 




75 


12fl • 


4 





[0 0 4 7] 



-rn. 



imi] 



[02] 



E 3 
E 

s 



























r 

i 
§ 




t 

■ I 




t 
/ 








/ 











Of 0.0005 OOOi 0O02 0.003 
O0002 



0.004 




I 0.0002 0.0005 QOCH 



0.002 



-11- 



